FILE No. 470 01/28 '04 17:00 



ID:I1ETAL COATINGS INT'L INC FAX : 4402855009 



PAGE 11/ 15 



PATENT SPEaFICATION 801,986 

//ty^mdr:— CHARLES ERNEST BIRD. 

Date offiltTig Compl^t Specification : Apr{f J3, J95H, 
Application Dalf : Jan. 14^ 2065 A'*;. JJSItoS. 
Compi^U Spficificatian Ptih£ished : Sept. 



Index at Acceptance : — Classes 2 5), BSOa ; 8), It27K3(Cl : C6) ; 2(6)» P7A, 
P7 0<6A : as : 8A : SB : 8C ; 14B : 20B : ^OO ), i^l>3Al ; a»d 95. A(5 : 14) . 
Xntecnational ClassiZieation C08£, g. G09d. 




COMPLETE SPECIFICATION. 

IzopTovemeiits in AlnmmiTiTn Faints. 



We, National ResEAiicti DfiVBLOPMmr 
Corporation, a British Corporation^ estab- 
lished by Statute, of 1 Tilocy Street, Loadoo,- 
WJ. do hereby declare th& invention* for 
6 which pray that a patent may be granted 
to us^ and the method by which it is to be 
performed, to be particularly described in 
and by the following statement: — 

The present invention is concerned with 
10 aliunimmn-xich paints which consist malxily 
of alumimnm in powd^ fono and which are 
suitable for ^plication to metal snxfaces 
such as iton» steel or alununium alloy 
surfaces. 

16 Alumloium paints which when set provide 
a film ia which there is electrical contact 
of the alununium porticless with each other 
and with the metal surface, which contact 
is necessary to provide a fWly protective 

20 coatings cannot be obtained when normal 
manufacturing processes arc employed to 
. make the aluminium powder. 

This is due to the presence of highly in- 
sulating films of aluminium oxide and in the 

25 case of aluminium flakes of aluminium 
steamte^ and it is an object of the present 
invention to provide paints whicb when 
spread out on a metal suzface, produce coats 
containing metallic aluminium particles in 

30 electrical contact with the metal surface and 
with one another and which remain in con- 
tact when the coat has become hard. 

In accordance with the present invention 
these paints are manufactazed by a process 

36 which comprises the steps of abradinis a 
metal powder consisting mainly of aluminium 
wholly or substantially free from anti- 
pyrophoric lubricants such as a steaiate or 
stearic acid, the abrading being carried on 

40 until any insulating film around the particles 
of the powder has been broken down suffi- 
ciently to allow electrical conductivity in 
[Price 3s, 6^.] 



the dried paint film, the abrading and all 
subsequent steps in the process being caiii^ 
out without the addition of any anti- 4JSi 
pyrophoric lubricant and in. such a maimer 
to prevent substantially reoxidation Of die 
surface of the aluminium powder, and xneor- 
poiating the metal powder in a paint 
composition. 50 
■ Preferably, the metal powder contains at 
least 70% by weight of alummfum. 

The abrading operation which is usuaUy 
a conventional giindi[ng or ball-milling or 
like operation is preferably carried out in a 65 
liquid which may be the medium or vehicle 
of the paint or may be an organic solvent 
such as a hydrocarbon, for example xylene, 
which is miscible and compatible with the 
paint medium. Other organic solvents 60 
^ which may be used indude one or more of 
cyclohexanoL methyl iso-butyl ketone, 
butanol, iso-propanol, toluene, diacetone 
alcohol and glycol mono-etbyl ether. A 
suitable solvent must, in addition to being 65 
miscible with the paint vehicle^ deter or 
inhibit the formation of fresh aluminium 
oxide films. 

The metal powder used as the pigment 
may be a mixture of aluminium powder with 70 
a smaller amount ot a powder of one or 
more of other metals such as zinc^ cadmium 
Or lead. It is preferable to use an aluminium 
powder which carries a thin oxide film and 
has no stearate content. A suitable powder 7S 
is a 120 mesh B.S.S. powder produced by 
atomization. Alternatively, the ipetal 
powder may be a powdered alloy ot alu- 
minium with smaller amounts of other metals 
and substances such a$ zine» magnesium. 80 
silicon and /or cadmium - 

In order to produce considerable metal 
particle to particle contact and hence good 
electrical contact it is important to use. a: 
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paint medium which does not stretch too 
much on drying and sets to a strong matnx, 
so that the pushing apart of pigment par- 
ticles may be greatly restricred or prevented, 
o Epoxy resins may be incorporated in the 
fncdium for this pinrposc, ei&er of the wo 
ty^es in which an amide or .an amine group 
brukss about the hardexiing* being usable. 
Polyester and other {Mastics which do not 
10 expand or even shrink on setting may be 
used for this purpose. 

Using aluininium pigment as described 
above, by incorporating finely powdered 
^aphitc in the vehicle, the proportion ot 
lo picmcntation can be decreased without 
dsstroying the electrical conductiviiy of the 
paint- The painting properties of die paint 
can be improved in tnis way. 

In addition, substances of mildly alkaline 
20 character such as magnesiuin oxide or zinc 
oxide may be incorporated in the paint 
either to help in the destniction of the exist- 
ing oxide film or to prevent the formation of 
fresh oxide (or hydroxide) near the aln- 
25 mlnuT m particles, such as would interfere 
with the particle-to-particle electrical con- 
tact. If zmc oxide is added it should be free 
from zjuc carbonate. 

A suitable paint composition A employ - 
30 ing as pigment an aluminium-zinc alloy 
powder containing 5% zinc is as follows s — « 

500 srams of the pigment moistened with 
a little Selene; 

200 Du. cm- of an epoxy cold-cure rcsin; 
35 and 

XOO cu. cm- of a resin hardener. 
The thinner recommended by the makers 
of the xesin can be added to thin the pamt' 
to the xi^t oonsistency. 
40 A suitable epo^ty cold-cure xesin is clear 
lacquer based on Epijcote TD 1321 (a 
Rcsistered Trade Ma&) made by Messrs. 
Lewis Berger I-td- A suitable hardener is 
TI> 1279 made by Messrs, 2>wis Berger 
45 Z-td, 

The paint can be manufiactured by first 
making up the required amount of pigment 
into a loose sludge wi^ xylene,, wlubh is 
then well ground in a mechanical mortar 

•50 for a few hours. Hie sludge is then trans- 
ferred to -a - ball mill (with some extra 
SQflene for rinsing) which, is rolled for about 
one hour. For 100 grams of pigment a 
suitable mill is in the form of a steel 

55 cylinder 17 cm, long. II cm. diameter and 
containing 356 steel balls of 1,3 cm. dia- 
meter. 

The contents of the mill are then filtered 
and after the balls have been removed with 

60 a magnet, the sludge after Tirtsing with 
xylene and further filtering, is thoroughly 
mixed whilst still damp by grinding with the 
epoxy resxn- The hardener is added before 
painting in accordance* with the manufac- 

05 turer's instructions. 



A paint composition B.. alter native to 
paint composition A and made in a similar 
manner, is as follows: — 

480 grams of pigment consisting of 
atomized aluminium powder moistened with 70 
a little xylene; 

10 grams of heavy magnesium oxide; 

340 cu_ cm. of an epoxy cold-cure resins 
and 

170 cu, cm. of a resin hardener, 75 

A further paiot composition C» similar 
to jp^aint composition B and made in a 
similar manner but employing graphite 
instead of magnesium oxide is as follows: — - 

480 grams of pigment consisting of atom- SO 
ized aluminium powder moistened with a 
little jQrlene; 

90 giams of graphite; 

520 cu. cm. of an epoxy cold-cure resin; 

260 cu. cm.^.of a resm hardener. S5 

Thinners recommended by the makers of 
the resin can be added to the paint compo- 
sitions B and C. 

In place of the epoxy resin (osid resin 
hardener) in compositions A, B C. 90 

pla^ticized polystyrene (with about 25% 
solid content) may be used in amounts 
approximately the same as that given for 
the epoxy ..r«in in the compositions. 
Xylene or solvent naphtha may be used as 95 
- the paint thinner. 

Aluminium powder ground in a baJl mill 
with 2,5% -lead powder„ and 25% by weight 
zinc j>owdcr in xylene may be used* in the 
following composition D: — 100 

5 parts by weight of this mixed metal 
pigment; 

2.5 parts by weight of graphite powder; 

3 parts by weight of epoxy cold-cuie resin; 
and XQS 

0.6 parts by weight of amznc-type resin 
hardener. 

This composition should be used with a 
thinner recommended by the mamifactm^ers 
of the resin. The resulting paint is designed HO 
to give protection in many corrosive environ- 
ments. 

A further composition E may be pre- 
pared by grinding commercial aluminium 
powder (120 mesh B,S,S.> with 25% or more X16 
by weight of 2anc powder, plasticized poly- 
styrene and xylene in a mechanical mortar 
until the powder has been sufiiciently 
abraded and reduced in size to give a satis- 
factory paint. Graphite is then added and 120 
thoroughly mixed into the paint which is 
then thiimed with xylene to give it the right 
consistency for painting. 

The composinon E is as follows: — . 

4 parts by weight of aluminium powder; X26 

1 part or more by weight of zinc powder; 

2 pans by weight of graphite; and 

3 parts by weight of plasticiaied poly- 
siyrene solution (having 26% solid content). 

0.5 parts by weight of zinc oxide (free 130 
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from zinc carbonate) may be added and chd 
thinner can be xylsne or a mixture of xylene 
and solvent naphtha. 

In the varjous compositions described the 
5 proportions of pigment to graphite may be 
increased if the oxide content (thickness of 
oxide film) is particularly Jow while the 
total amount of pigment and graphite is not 
materially changed. 

10 WHAT WE CLAIM IS: — 

1. A process for manufacturing alumin- 
ium-rlch paints comprising the steps of 
abrading a rrictal powder consisting; mamly of 
aluminium wholly or almost entirely tree 

15 from anti-pyrophoric lubricants such as a 
stearate or stearic acid, the abrading being 
carried on uuiU any insulating iilm around 
the partides of the powder has been broken 
down sufHciently to allow electrical conduc- 

.20 tivity in the dried paint film, the abrading 
and all subsequent steps in the process being 
carried out without the addition of any anti- 
pyrophoric lubricant and in such a manner 
to prevent substantially reoxidation of the 

25 surface of the alununium powder and incor- 
porating the metal powder in a paint com- 
position- 

2, A process for manufacmring alumin- 
ium-rich paints comprising the steps of 

30 abrading a metal powder which consists 
mainly of aluminium wholly or substan- 
tially free from anti-pyrophoric htbricants 
such as a steaxate or stearic acid, the abrad^ 
ing being carried oa until any insulatit^ film 

35 around the particles of the powder has been 
broken down sufficiently to allow dcctiical 
conductivity in the dried paint fihn, the 
abrading and an subsequent steps in the 
process b^ng carried out without the addi- 

40 tion of an a»ti-pyn>phoric lubricant and in 
the presence of an organic solvent to prevent 
substantially reoxidation of the surface of 
the aluminium powder and incorporating the 
metal' powder in a paint composition, 

45 3, A process according to Claim 2 and 
in which, the organic solvent is xylene. 



4. A- process according to either Claim 
I, Claim 2 or Claim 3 and in which the 
metal powder consists of at least 70% by 
weight of aluminium. 

5. A process according to any one of 
Claims 1 to 4 and in which the metal powder 
CDr.SJSts of a mixture of aluminium powder 
with a smaller amount by weight of zinc 
powder. S5 

6. A process according to any one of 
Claims I to 4 and in which the m'etal 
powder consists of aluminium powder, 

7. A process according to Claim 6 and 

in which the aluminium powder is produced 60 
by atomxtation. 

8. A process according to any one of 
Claims 1 to 4 and in which the metal 
powder is made of an alloy of aluminium 
with a smaller amount by weight of zinc. 65 

9. A process according to any one of the 
preceding claims and which comprises the 
step of incorporating in the . paint a cold- 
setting synthetic resin which does not ex- 
pand on setting. '^O 

10. A process according to any one of 
Claims I to 8 and which comprises the step 
of incorporadng in the paint an cpoxy resin 
or plasticized polystyrene. 

11. A process according to any preced- 75 
ing claim and which comprises the step of 
incorporating graphite powder in the paint. 

12. A process according to any pceced^ 
ing daim and in which up to IQ% by wogfat 

cf magnesium oxide or zinc is incorporated 80 
in the'paint. 

13. A paint made by a process in accord- 
ance with any one of the preceding claims . 

14. A paint having a composition sub- 
stantially in accordance with any of compo^ 8& 
sitions Ap B» D or £ herein before 
described. 

R, G. e JHNKINS & CO.. 
Chartered Patent Agents. 
1 Quality Court> Chancery Lane. 
London. W.C^. 
Agents for the Applicants. 



PROVlStONAL SKBCIFICATrON. 
Xmprovem^ts in Alumininm Paints. 



We, National RESExacH Devh-OI^MEnt 
CoapOKATiON, a British Corporation, estab- 
95 lishcd by Statute, of 1 Tilney Street, London, 
W.l. do hereby declare this invention to be 
described in the following statement: — 

The present invention is concerned with 
paints which contain alumininm in powder 
100 fonm and which ^re suitable for application 
to iron or steel articles. 

Satisfactory aluminium paints for this 
purpose are difficult to produce as the 
electrical contact of the aluminium particles 



with each other and with the iron and steeL 105 
which contact Is necessary to produce a 
protective coating, cannot be obtained when 
normal manufacmring processes are em|>loyed 
to make the aluminium powder. This is due 
to the presence of highly insulating films of 110 
aluminium oxide or stearate, or both — 
according to the actual mode of manufacture 
used. 

The purpose of the present inveixtion is 
to provide paints which when spread out on 115 
an iron or steel surface^ produce coats con- 
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taiioin^ metallic aluminfiiTn particles in con- 
tact with the iron or steel and with one 
another and' which remain in contact when 
the coat has become hard. 
5 In acco rdanc e with the present invention^ 
pi^ents for these paints are obtained by a 
process which involves the grinding of 
commercial aluxninimn or an alumlDium> 
zinc-^Uoy powder ^preferably containing 
10 5 — 30% zinc) of stiiti^ly low oxide-content 
and very low stcarate content in a liquid, 
which is preferably a hydrocarbon su<m as 
xylene, 

li is preferable to use as raw material, an 
16 aJummmm powder which carries a very thin 
oxide film. A suitable powder is a 120 
mesh B.S,S. powder produced by atomiza- 
tioji. 

It is convenient for the liquid chosen to 

20 be miscfble with the vehicle, of the paint. 
The sjinding process is preferably carried 
out in a closed ball mill and from the 
original rou^y spherical particles, lai^e or 
small fiakeSp depending on the milling tirne^ 

25 can be obtained in this way. Furthermore, 
if desired, these fiakes can later be converted 
into particles having a more spherical form 
by grinding in a mortar^ 
Using aluminium * pigment prepared as 

30 described above, by incorporating finely 
powdered graphite in the vehide^ me pro- 
portion of pigmentation can be decreased 
witiiout destroying the electrical conductivity 
of tEc^p^^ pamdng properties of the 

35 paint can be great^ impax>ved in this way. 
The amoimt of ^phite req^uired to be 
incorporated varies in accordance with the 
thickness of the ogdde films and if alumin- 
ixmi powders having very tliin oxide films 

40 are used. the addition of graphite may be 
wholly or partially dispensed with- 
in a d d iti on, suDstances of mildly alkaline 
character such as magnesium oxide or 22210 
oxide may be incorporated in the paint 

45 either to help in the destruction of the exist- 
ing Oxide fiUn Oijr to prevent the fonnatiou 
of &esh oxide (or nydroxide) near the 
aluminium particles, sadh, as would interfere 
with the partide-to-particle electrical con- 

60 tact. 

By choosing as the vehicle a substance 
which win harden to give a strong matrix, 
the pushing apart of pigment particles may 
be greatly restricted or prevented. Epoxy- 

65. resins arc suitable for this purpose^ either 
of the two types in which an amide or an 
amine group brings about the hardening 
being usable, 
A suitable paint composition (Al) em- 

6ft pl05dns aluminium-zinc-alloy powders con- 
taining more than 5% zinc and a low oxide 
content of not more than about i% is as 
follows : — 
5 parts by weight of aluminium-zinc-alloy 

65 flakes. 



2.5 parts by weight of graphite powder. 
3 parts by weight of epoxy cold-cure resin. 
0-6 parts by weight of amine-type resin 
curer. 

0,5 parts by weight of magnesium oxide. 70 

The thinner recommended by the makers 
of the resin can be used to thin the paint 
to the right consistency. 

If the oxide film thicicness on the alumin* 
ium-2ijic-alloy powder approximates to that 75 
of the films on 120 mesh B.S.S. powders 
produced by atomizatton, flakes with 
a correspondlAgly higher electrical conduc- 
tivity are obtained by grinding widi xylene 
in a ball mill. SO 

Where this is the case plasticized poly- 
styrene may be used as the vehicle in paints 
having the following composition (A2) ; — 

5 parts by weight of aluminium-^inC'alloy 
flakes. S5 

2 parts by weight of powdered graphite. 

3 parts oy weight of plasticized poly- 
styrene (26% solid content). 

Xylene or solvent naphtha may be used 
as thinner. dO 

Commercial aluminium powder (+ 120 
mesh B,S.S.> of low oxide content when 
ground in a ball mill with 2.5% lead powder 
gives flakes which can be used as the pig- 
ment 'in the following paint 0&) : — 65 

5 parfs by weight of aluminium flakes. 

2,5 parts by weight of graphite powder. 

3 parts by weight of epoxy cold-cure xcsin, 

0.6 parts by weight of amine-type resin 
cm'cr. 100 

If the paint does not protect satisfactorily^ 
up to 1 part by weight of magne^um oxide 
m^ be added. 

. This paint will give pro&ecdon at gaps iit 
the coatiag or in corrosive aimo^hcres* 105 
such as atmos^eres contaminated 'with 
sulphur dioxide and corrosive liqoids such 
as scawatcr and acid rainwater, while in iess " " 
DOrrosive atmospheres, it still gives protec- 
tion provided that ti;te coating is contmuous. 110 

Aluminium powder ground in a ball mill 
w^h 2.5% lead powder; 25% by weight 
:»nc powder in xylene may be used in the 
following composition (Q: — 

5 parts tjy weight of this ixuxed metal 115' 
pigment. 

2.5 parts by weight of graphite powder. 

3 parts by weight of epoxy cold-curt: resin, 

0.6 parts by weight of amine-type resin 
carer- 120 

This composition should be used with a 
thinner r?icommended by the manufacturers 
of the resin. The resulting paint is desi^aed 
to give protection in many corrosive 
environments, 125 

A further composition may be made by 
employing commercial aluminium powder 
(+ 120 mesh B.S.S.) of low oxide content 
ground with 25% or more by weight of 2inc 
powder, plasticized polystyrene and xylene ISO 
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in a mechanical mortar until the powder is 
sufficiently reduced in size lo give a satis- 
factocy painc. Grapbite is then added and 
thoroughly mixed into the paint which is 
then thinned with s^lene to give it the ngbt 
consistency for painting. 
The composition CD) is as follows; — 
4 parts by weight of aluminium powder. 

1 part by weight or more of zinc powder. 

2 pans by weight of graphite. 

3 parts by weight of plasticized polysty- 
rene solutioa (having 26% solid concent). 

0.5 parts by weight of zinc oxide (wmch 
should be free from zinc carbonate) im- 
proves the protection in sale solutions and 
also improves the painting properties. The 



thinner can be xylene or a mixture of xylene 
and solvent naphtha. This paint is also 
designed to give protection in many corro- 
sive environments. 

In the various compositions Al* A2» B, 
C and D the proportions of pigment to 
graphite may be increased if the oxide con- 
tent (thickJiess of oxide film) is particularly 
low, while the total amount of pigment and 
graphite is not materially changed. 

R. G. C JENKINS & CO,. 
Chartered Patent Agents. 
1 Quality Court. Chancery Lane, 
London, W.C^, 
Agents for the Applicants. 
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